Estimation of inorganic phosphate in serum based on the formation of "molybdenum blue" may be simplified by eliminating the reduction stage.The yellow complex formed by the reaction of phosphate with molybdate in an acid medium is measuredat 390 nm. The yellow complex behaves in accordance with Beer's law over a wide concentration range (to at least 80 mg of P per liter in the initial sample); its molar absorptivity at 390 nm is 2.51 x iO L mol' cm1. Sensitivity is increased in the presence of a detergent (triethanolamine lauryl sulfate), which is also used to dissolve the proteins. Because only one reagent is used (a stable combination of, per liter, 20 mmol of sodium molybdate, 82 mmol of nitric acid, and 100 mg of the detergent), the method is simpleand rapid. We describe a manual procedure and an automated one. Within-run precision was 1.9%, and day-today precision<7%. Results 
The reduction must be done under carefully controlled conditions because the heteropoly blue dye and the reducing agents are unstable.
Other methods involve direct measurement of inorganic phosphate, without reduction, through the formation of a mixed vanadium-molybdenum heteropoly acid (6) (7) (8) . At low acidities, yellow-orange molybdenum-vanadium complexes form and lead to unacceptable high-absorbing blanks; at high acidities, the rate of color formation is low and valuesforserum phosphate are toohigh (1, 9) . Atkinson et al. (10) , on the other hand, describethe spectrophotometric determination of inorganic phosphate after formationof the solubleyellow complex formed between phosphomolybdic acid and "CirrasolALN-WF," a noniomc detergentformerlyknown as "LubrolW."
Here we describe a method for measuring inorganic phosphate in serum, without reduction, based on enhancement oftheabsorbance of the phosphomolybdate complex by inclusion of the detergent triethanolamine lauryl sulfate (trade name, "Montosol RL-10"; supplied by Pulcra S. A. Farrell, 9. Barcelona-14. Spain). This compound is also used in this assay as a wetting agent.
The assayisrapidand simple to carry out, and the yellow complex is stable at room temperature. Moreover, the combined reagent is stable indefinitely and has linear 
Materials and Methods

Reagents
Combined reagent.
To prepare the combined reagent, combine,per liter, 20 mmol of sodium molybdate, 82 mmol of nitric acid, and 100 mg of triethanolamine lauryl sulfate.
The reagent appears to be stable indefinitely at room temperature when stored in a polyethylene bottle. All reagents were Merck reagent-grade products (E. Merck, Darmstadt, F.R.G.).
Procedures
Manual.
Label three tubes "reagent blank" (RB), "serum blank" (SB), and "sample" (S); add 3 mL ofreagentto the RB tube and the S tube. Add 3 mL of distilled water to the SB tube. Pipet 0.2 mL of distilled water into the RB tube and 0.2 mL of serum each into the SB and S tubes.Mix, and measure the absorbances at 390 rim. The corrected sample absorbance, A, is related to the measured absorbances, A8, Ass, and Aas as follows:
Prepare a standardcurve by determining the absorbance of solutions containing the working phosphate standards instead of serum. From the graph of absorbance vs concentration, determine the phosphate concentration of the sample.
We used a Spectronic 710 spectrophotometer
Rochester, NY 14625) for the manual sample analysis.
Automated.
For the automated analysis, we used the Trace-ifi System (Beckman Instruments, Inc., 
Results and Discussion
Variations in acid and detergent concentrations. Assay sensitivity increases with increasing concentrations of acid and triethanolamine lauryl sulfate (Figure 1 ). We chose an acid concentration corresponding to pH 2 for the combined reagent; higher acid concentrations tend to hydrolyze some of the more stable organic phosphates in serum.
The complexing of phosphomolybdic acid with the detergent molecule may increase the absorbance of the phosphomolybdic acid. Recently, preparations of some organoheteropoly complexes with organic molecules has been reported (11) . This increased sensitivity allows us to eliminate the reduction process.
Influence of wavelength.
We prepared standard curves from absorbance readings at different wavelengths.
Although sensitivity is maximum at about 355 nm (Figure 2 ), we decided to use in all our experiments a near-visible wavelength (390 nm), because measurements can then be made with tungsten-lamp colorimeters.
Linearity and sensitivity.
Absorbance and phosphate concentration are linearly related in the physiologically important range up to 80 mg of P per liter. The molar absorptivity is 2.51 (SD 0.09) x 10 L mol cm; therefore, the method has a sensitivity of 0.081 A per milligram of phosphorus in the final mixture. Standard-curve data are tabulated in Tables 1 and 2 .
Precision and accuracy. 
